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There is no doubt that changes in the alpha rhythm can be shown to accompany alterations in behaviour in all subjects. The paroxysmal E.E.G. discharges recorded from epileptics have rarely been studied from this point of view. It is, however, widely held that petit mal attacks do not occur randomly with respect to mental state. Lennox and Lennox (1960) , who tended to equate the electroencephalographic dysrhythmia with the clinical ictus, considered that petit mal attacks occur less often when the patient is kept occupied. According to Pond (1961) , petit mal attacks may be precipitated by emotional disturbance. In the present investigation a series of E.E.G. examinations and of psychological tests was carried out pari passu in order to determine whether there were systematic differences in the amount of paroxysmal activity recorded in different test situations. Such differences as were found were then further explored in an attempt to discover the factors responsible for them. Autonomic function seemed to be one variable of possible significance, and respiration and pulse rate were therefore recorded throughout.
The investigation was also planned to permit the study of changes in test performance during the occurrence of generalized paroxysmal discharges. Patients were selected whose E.E.G. records contained brief generalized wave-spike discharges, without clinical accompaniments. A distinction is often drawn (Kiloh and Osselton, 1961) between such 'inter-seizure' discharges and the electrical disturbance associated with petit mal attacks. However, brief discharges do not differ qualitatively in their E.E.G. parameters from bursts of longer duration and might be expected to have behavioural correlates which could be measured by a more refined method than clinical observation. A number of studies have been made of responses to psychological tests during brief discharges but the findings are conflicting. Schwab (1941) and Cornil, Gastaut, and Corriol (1951) stated that reaction times are delayed, but Prechtl, Boeke, and Schut (1961) found no impairment in the rate of performance on a serial reaction test, and Milstein and Stevens (1961) found no impairment in auditory learning and avoidance conditioning during brief generalized discharges. Kooi and Hovey (1957) recorded spontaneous paroxysmal discharges in epileptics during intelligence testing. They stated that although the questions were usually heard an adequate solution was never given during bursts of bilateral synchronous activity. However, they do not state the duration and number of the discharges, and it is not clear whether the reported association is significant.
Although these findings are conflicting, there are many differences between the studies in variables which may be important. Both Milstein and Stevens and Cornil et The tape test is paced, that is, the time available to respond is determined by the experimenter and is severely limited. The subject is asked to listen to a recorded series of numbers, from 1 to 9, randomly presented, read at the rate of two a second. The task is to press a bulb as soon as possible whenever the number 6 is heard. The test was scored for errors of omission.
The 5-lights test is 'self paced', that is, the subject works at his own rate. Five small light bulbs are arranged in a semicircle on a board. When a centre button in the middle of the board is pressed one or other of the bulbs lights up. The light is put out by pressing a button adjacent to it. The subject is instructed in putting on and off the bulbs and asked to repeat the sequence as quickly as possible until told to stop. The order in which the bulbs light up is randomized. Two sets of scores were used: (1) response times, i.e., the intervals between successive pressings of the centre button measured in millimetres (3 cm. = 1 sec.), and (2) (Table I ). In both patients the proportion of wave-spike lasting less than three seconds was significantly greater during the 5-lights test than at rest (X2 = 9-4, p < 0-01 for C.M., x2 = 55 6, p < 0-001 for A.S., d.f. = 1) but no significant difference was found between the duration of discharges in the tape test and at rest.
EFFECT OF WAVE-SPIKE DISCHARGES ON PERFORMANCE
OF TAPE TEST Both patients made significantly more errors of omission during wave-spike discharges than would have been expected by chance (x2 = 11-5, p < 0-001 for C.M., x2 = 1169-0, p < 0-001 for A.S., d.f. = 1). However, the performance of C.M. was much less affected by discharges than was that of A.S. C.M. responded to 76% of the '6s' that occurred during discharges, A.S. to only 20%. When a wave-spike discharge lasted less than 1l seconds the number of errors of omission made by both patients did not exceed the number that would have been expected by chance. The possibility, however, remained that performance immediately before and after a discharge might have been disturbed. Accordingly the duration of the final three response times before each wave-spike discharge and the first three response times after each discharge were compared with the mean response times recorded in the remainder of the period between discharges. In neither patient was there any significant increase in the response times before wave-spike discharges, but in the case of A.S. there was a significant increase in the first response time afterwards (t = 2 4, p < 0-02). In this connexion, however, it should be pointed out that the cessation of a wave-spike discharge is characteristically less abrupt than its onset, and the experiments may have wrongly assessed the endpoint of the discharges.
AUTONOMIC VARIABLES Pulse and respiration rates were counted for the first, fifth, tenth, fifteenth, and twentieth minutes of each test situation and these values were examined for significant ' In the second, the lights were disconnected and the subject was asked to keep working at the test, pressing alternately the centre button and any of the peripheral buttons. This experiment was repeated on four occasions, the order of the tasks being alternated each time. A large and significant reduction in wave-spike discharge occurred in both test situations with respect to total amount recorded and to the duration of individual bursts (Table III) . It had been noted that a similar reduction of wave-spike occurred during periods of conversation, and it was postulated that the important variable involved was the alertness of the patient. As a test of this hypothesis, and as a further test of the importance of modality of stimulus, an experiment was set up using a television set. Four conditions of stimulation were presented, namely, sound only, picture only, picture and sound, neither picture nor sound. A Latin square design was used, each condition being presented for one minute on any particular occasion. It was found that a significant reduction in wave-spike occurred only when both picture and sound were presented together (Table lV) .
Mean pulse and respiration rates were on each occasion faster than at rest when the patient was watching the experimenter do the 5-lights test and when she did it herself with the lights disconnected. There was no significant difference between mean pulse rate and respiration rate during the four television conditions, which were, however, presented for only one minute at a time.
DISCUSSION
Consistent differences have been found in the amount of wave-spike which was recorded from two epileptic patients during different activities. Attempts to uncover the significant variables in the reduction of discharges during the 5-lights test were unsuccessful, in that it made no difference whether the subject was continuously occupied in pressing buttons with the lights disconnected or merely watched someone else pressing them. From an experiment with a television set it appeared that modality of stimulus, as between visual and auditory, was of no significance. However, in all situations described by the subject as 'interesting' wave-spike discharges were fewer and briefer than at rest. By contrast both patients complained of difficulties in concentration and feelings of drowsiness during the tape test, when significantly more wave-spike activity was recorded than at rest.
It is attractive to postulate that these variations in wave-spike activity were related to changes in awareness. Subcortical discharges are often said to be more liable to occur during drowsiness, and Lennox and Lennox (1961) 
